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EU F-GAS REGULATION EU/517/2014 
HFC cap and phase-down scheme 





 economics (price, availability)
 technical aspects (e.g. materia compatibility)
Transition to lower GWP alternatives 
Transition to lower GWP alternatives 
Fluid for ejection system…
e.g. R600a, R601, R601a, R1234yf, 
R1234ze(Z),R1234ze(E), R290, 
R717,methan…
R134a, R123 – reference fluids
Fluids properties comparison
Analysis







parameters R1234ze(E) / R600a
Motive nozzle throat diameter 0.973
Motive nozzle outlet diameter 1.000
Length of diverging part of the motive nozzle 1.066
Mixing chamber diameter 1.000
Length of mixing chamber 1.000
Diffuser outlet diameter 1.000
Length of diffuser 1.000
Parametry wydajnościowe układu R600a R1234ze(E)
Mass entrainment ratio U 0.307 0.294
Compression ratio Π 0.282 0.256
Calculated condensation (discharge) 
pressure pc [bar]
4.24 5.83









indentification the maximum 













MPa °C MPa °C °C MPa 
1.236 58.6 0.088 -22.7 10.1 – 28.1 0.459 
1.190 57.1 0.095 -20.9 11.9 – 24.8 0.401 
1.189 57.0 0.094 -21.1 12.2 – 27.0 0.435 
1.221 58.2 0.098 -20.2 12.8 – 29.7 0.477 
Results
motive heat
Qg = 93 kW
Results
motive heat
Qg = 93 kW
COP up to 0.45
COP achievable for the cycle operating with isobutane is higher which is related 
with higher mass entrainment ratio for isobutane than for R-1234ze(E)
Conclusions
The application of refrigerant R-1234ze requires similar ejector dimensions in 
comparison of the geometry predicted for isobutane. Therefore this refrigerant 
may be thought as an alternative for isobutane for safety reasons. 
Since isobutane is flammable and explosive refrigerant its use in many cases it 
might be difficult. Therefore, refrigerant R-1234ze might be real alternative, it is 
qualified as non-explosive and non-flammable. 
The achievable condensation temperature are higher for isobutane than for 
refrigerant R-1234ze(E). This effect may be thought as a strong surplus of 
isobutene as a working fluid. 
